Phosphodiesterase-5 inhibitor tadalafil acts on endothelial progenitor cells by CXCR4 signalling.
It has been proposed that endothelial progenitor cells (EPC), originating from the bone marrow contribute to neo-angiogenesis in vivo by forming endothelial cells. Once released in the bloodstream, EPC home at the site of vascular damage where they participate in endothelium regeneration. In this process CXCR4 plays a key role. Recently we demonstrated that a prolonged therapy with phosphodiesterase-5 (PDE5) inhibitors does improve endothelial function and increases circulating EPC, suggesting a role of PDE5 in EPC physiology. Here we tested the expression of PDE5 and CXCR4 on cultured, circulating, and bone marrow resident EPC, and we studied the effect in vivo and in vitro of PDE5 inhibition after administration of a PDE5 inhibitor (tadalafil) on EPC, in term of CXCR4 expression. We documented that in vivo and in vitro EPC express both PDE5 and CXCR4, and that tadalafil administration induced a significant increase in EPC number and the relative CXCR4 expression. This effect is inhibited by selective CXCR4 antagonist. We thus demonstrated that PDE5 inhibition acts on CXCR4 signalling in EPC and we can suppose an involvement of cGMP second messenger system in both EPC release from the bone marrow and EPC-mediated peripheral re-endothelization.